Applications in Plant Sciences 2013 1 ( 7 ): 1200538; http://www.bioone.org/loi/apps © 2013 Botanical Society of America Ap Applications ons in in Pl Plant t Scien Sciences ces Shorea platyclados Sloot. ex Foxw. is a member of the Dipterocarpaceae, which comprises 500 species across the tropical region ( Ashton, 1982 ) . This species can be found in hilly areas of Sumatra, Peninsular Malaysia, and Borneo ( Symington, 2004 ) . In Peninsular Malaysia, it has been recorded from an altitude of 300 to 1200 m on ridges, valleys, and hillsides. The timber is traded as Dark Red Meranti in the international market for furniture making, high class interior fi nishing, fl ooring, and extravagant doors. With the rising demand in markets for legally harvested timber, many countries are imposing regulations to make sure that the imported timber and timber products are harvested in a sustainable way. The European Union (EU) timber regulations (No. 995/2010) prohibit the placing of illegally harvested timber on the EU market. The EU is negotiating with timber-producing countries to adopt the Forest Law Enforcement, Governance and Trade (FLEGT) license on their verifi ed legal timber.
Therefore, there is a need for a timber tracking system to trace and verify the source of timber until the end-product is received by the consumer. The existing timber tracking systems use paper-based documentation for the identifi cation of timber origin throughout the chain of custody. However, these systems are vulnerable to falsifi cation or tampering, hence increasing the possiblity of illegal timber harvesting. Alternatively, timber tracking based on DNA markers ( Tnah et al., 2010 ) that uses characteristics inherent to the timber can be applied to complement the current control mechanisms. Among the candidate DNA markers are microsatellites with characteristics of codominant inheritance, high degree of polymorphism, and reproducibility ( Weising et al., 2005 ) . Here, we characterized 15 microsatellite loci for S. platyclados that will be useful for DNA profi ling in timber tracking systems and genetic diversity studies.
METHODS AND RESULTS
Total genomic DNA of S. platyclados was extracted from leaf tissues using a modifi ed cetyltrimethylammonium bromide (CTAB) method ( Murray and Thompson, 1980 ) . A microsatellite-enriched library was constructed via the magnetic bead hybridization selection approach using 5 ′ -biotinylated (CT) 15 ( Kijas et al., 1994 ; Lee et al., 2004 ) . Plasmid DNA of positive clones was amplifi ed using the TempliPhi DNA Sequencing Template Amplifi cation Kit (GE Healthcare, Piscataway, New Jersey, USA), and a total of 384 clones were sequenced using BigDye Terminator Sequencing Kit version 3.1 (Applied Biosystems, Foster City, California, USA) on an ABI 3130xl Genetic Analyzer (Applied Biosystems). The results showed 270 unique sequences, indicating 29.7% redundancy. Of the nonredundant sequences, a total of 184 unique microsatellite-containing sequences were identifi ed, of which 93% comprised dinucleotide repeats. A total of 60 primer pairs were successfully designed from sequences that possessed adequate fl anking regions, using OLIGO 6.67 software (Molecular Biology Insights, Cascade, Colorado, USA). The primer pairs were designed to be 19-25 nucleotides in length, based on the criteria of lower internal stability at the 3 ′ -end sequence, GC content, and the lack of dimer and hairpin structures.
The initial screening of these primer pairs was done using four unrelated individuals of S. platyclados . The PCR amplifi cations were conducted in 10-μ L reaction mixtures, consisting of approximately 10 ng of template DNA, 1 × GoTaq Flexi Buffer, 1.5 mM MgCl 2 , 0.2 μ M of each primer, 0.2 mM of each dNTP, and 0.5 U of GoTaq Flexi DNA polymerase (Promega Corporation, Madison, Wisconsin, USA). Each reaction mixture was subjected to amplifi cation using a GeneAmp PCR System 9700 (Applied Biosystems) for an initial denaturing step of 3 min at 94 ° C; 35 cycles of 94 ° C, 50-55 ° C, and 72 ° C each For genotyping, PCR products were subjected to fragment analysis using an ABI 3130xl Genetic Analyzer (Applied Biosystems) with ROX 400 (Applied Biosystems) as the internal size standard. Allele sizes were assigned against the internal size standard and individuals were genotyped using GeneMapper version 4.0 software (Applied Biosystems). Fifteen loci showed reliable amplifi cation, and allelic polymorphisms could be scored consistently. Table 1 summarizes the characteristics of these microsatellites. Genotypic data were analyzed using CERVUS version 3.0.3 ( Kalinowski et al., 2007 ) . From the four populations, the number of alleles ranged from three to 14 ( Table 2 ) . The observed and expected heterozygosities ranged from 0.292 (Spl529, Spl690, and Spl863) to 1.000 (Spl676) and from 0.301 (Spl529, Spl690, and Spl863) to 0.894 (Spl676), respectively. Exact tests for at 30 s; and a 30-min extension at 72 ° C. The PCR products were electrophoresed on 2% agarose gels. Thirty-six primer pairs successfully amplifi ed products with the expected fragment size and were selected for fl uorescent labeling at the 5 ′ -end with either 6-FAM or HEX at the forward primers. The 36 labeled primer pairs were further assessed using four natural populations from Peninsular Malaysia, each consisting of 24 samples. Representative voucher specimens of S. platyclados were deposited at the Genetics Laboratory of the Forest Research Institute Malaysia (A1753 from Tembat Forest Reserve [5 ° 11 ′ 45.8 
